Searching PAJ 



1/2 ^^iy 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 1-21 701 7 

(43)Date of publication of application : 10.08.1999 



(SDlntCI. 




B60G 17/015 




(21)Application number 


: 10-020652 


(71)Applicant 


NISSAN MOTOR GO LTD 


(22)Date of filing : 


02.02.1998 


(72)Inventor : 


FUKUYAMA KENSUKE 



(54) SUSPENSION CONTROL DEVICE FOR VEHICLE MOUNTED WITH BEHAVIOR CONTROL 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an internal 
pressure control of a suspension cylinder, which 
improves a behavior control effect of an automatic 
brake, so that desirably, there is no change in the 
posture of the vehicle body. 

SOLUTION: When a behavior control is not working, 
shown with broken underlines, internal pressures of 
cylinders for front wheels 1 1 FR and 1 1 FL are increased 
by an amount acorresponding to a reduction in speed, 
while internal pressures of cylinders for rear wheels 
1 1 RR, 11 RL are decreased by an amount ^ 
corresponding to the reduction in speed, for controlling 
pitching. When under a behavior control of a braking FVR 
of the right front wheel 1 1 FR, shown with solid 
underlines, an internal pressure of the cylinder thereof is 
increased by an amount (AKXG x XG corresponding to a 
reduction in speed XG while an internal pressure of the 
cylinder for the left front wheel 1 1 FL is decreased by 
the same amount, and an internal pressure of the 

cylinder for the right rear wheel 11 RR is decreased by the same amount, and an internal 
pressure of the cylinder for the left rear wheel 1 1 RL is increased by the same amount. The right 
front wheel 1 1 FR increases its braking force to FVR due to the rise in internal pressure, for 
increasing its behavior control effect. A sum of the internal pressures of the cylinders for the 
front left and right wheels equals a sum of the internal pressures of the cylinders for the rear 
left and right wheels, so that a pitching posture remains constant. A sum of the internal 
pressures of the cylinders for the right-side front and rear wheels equals a sum of the internal 
pressures of the cylinders for the left-side front and rear wheels, so that a rolling posture 
remains constant. 
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♦ NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the suspension control unit of the behavior control unit loading vehicle 
characterized by to constitute and to become at the time of car behavior control according [ on 
the car which was equipped with the car behavior control unit which controlled car horizontal 
plane behavior by the automatic braking system, and carried out the suspension of the wheel 
separately for the wheel load to each wheel by the controllable suspension, and ] to said car 
behavior control unit so that said suspension may be controlled in order raising the wheel load of 
the wheel in said automatic braking system rather than the time of un-controlling. 
[Claim 2] The suspension control unit of the behavior control unit loading vehicle characterized 
by constituting so that the wheel load of the wheel in an automatic braking system may be raised 
by changing the wheel-load control gain over said braking deceleration, when said suspension 
controls the wheel load of each wheel separately according to braking deceleration and controls 
pitching of a car in claim 1. 

[Claim 3] The suspension control unit of the behavior control unit loading vehicle characterized 
by constituting so that it may fall by the load with the same wheel load of the wheel by the side 
of cross direction the opposite and the load control gain concerning the wheel concerned may be 
changed with the wheel which went up said load in claim 2. 

[Claim 4] the wheel which went up said load in claim 3. and the cross direction — the 
suspension control unit of the behavior control unit loading vehicle characterized by to 
constitute so that it may go up by the load with the wheel load of the wheel by the side of cross 
direction the opposite same [ the wheel concerned ] and the load-control gain concerning the 
wheel concerned may be changed, while changing the load-control gain concerning the wheel 
concerned so that it may fall by the load with the same wheel load of other wheels in the same 
side. 

[Claim 5] The suspension control unit of the behavior control unit loading vehicle characterized 
by setting a limit as the amount of modification of the load control gain concerning each wheel in 
claim 2 thru/or any 1 term of 4. 

[Claim 6] The suspension control unit of the behavior control unit loading vehicle characterized 
by constituting so that the wheel load of the wheel in an automatic braking system may be raised 
by damping-force modification control of this shock absorber when said suspension changes the 
damping force of a shock absorber and it is separately controllable in the transitional wheel load 
to each wheel in claim 1. 

[Claim 7] The suspension control unit of the behavior control unit loading vehicle which sets to 
claim 6. and is characterized by constituting so that the shock-absorber damping force of the 
front wheel concerned may be raised and a transitional wheel load may be raised when the wheel 
in an automatic braking system is a front wheel. 

[Claim 8] The suspension control unit of the behavior control unit loading vehicle which sets to 
claim 6, and is characterized by constituting so that the shock-absorber damping force of the 
rear wheel concerned may be reduced and a transitional wheel load may be raised when the 
wheel in an automatic braking system is a rear wheel. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.***j|c shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suspension control unit which enabled it to 
realize improvement in the behavior control effectiveness concerned further about the 
suspension control unit which aimed at the improvement in the behavior control effectiveness of 
the car carrying the behavior control unit which controlled car horizontal plane behavior by the 
automatic braking system, controlling posture change of a car as much as possible. 
[0002] 

[Description of the Prior Art] as a behavior control unit of a car, it is indicated by JP J-89427 A 
for example — as — each ring — what controlled car horizontal plane behavior by the individual 
automatic braking system to become a thing as a target is known. When a sideslip of the 
presumed car is larger than the set point, this behavior control unit is braking a correspondence 
wheel by the automatic braking system so that this may be made small, and raises the transit 
stability of a car. 
[0003] 

[Problem(s) to be Solved by the Invention] by the way — although it faces being in the 
conventional behavior control device and heightening the behavior control effectiveness, the 
brake fluid pressure to the wheel which will be braked by the automatic braking system is 
increased and an automatic brake force must be enlarged — this cure — of coefficient of 
friction of a freezing way etc. — the new problem that a car becomes behavior instability with a 
slip of a wheel in a low road surface is produced. 

[0004] if it is made to increase an automatic brake force by enlarging the wheel load of the 
wheel which will be braked by the automatic braking system when the 1 st invention according to 
claim 1 enlarges an automatic brake force — a low friction road surface — also setting — the 
above — it aims at proposing the suspension control unit which materialized this idea from a 
viewpoint that the behavior control effectiveness can be heightened, without producing new 
behavior instability. 

[0005] The 2nd invention according to claim 2 aims at proposing the suspension control unit 
which enabled it to attain the operation effectiveness of the 1 st invention suitably, when a 
suspension is equipped with a pitching control unit. 

[0006] The 3rd invention according to claim 3 aims at proposing the suspension control device 
which enabled it to attain the operation effectiveness of the 2nd invention, maintaining the 
pitching depressor effect by the pitching control device. 

[0007] The 4th invention according to claim 4 aims at proposing the suspension control unit 
which enabled it to attain the operation effectiveness of the 3rd invention, without also 
producing the posture change in the rolling direction of a car. 

[0008] The 5th invention according to claim 5 aims at proposing the suspension control unit with 
which it was made for a car posture not to become unnatural in the 2nd invention - the 4th 
invention. 

[0009] The 6th invention according to claim 6 aims at proposing the suspension control unit 
which enabled it to attain the operation effectiveness of the 1 st invention suitably, when a 
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suspension can change the damping force of a shock absorber. 

[0010] The 7th invention according to claim 7 aims at proposing the suspension control unit 
which enabled it to attain the operation effectiveness of the 6th invention suitably, when the 
wheel braked by the automatic braking system is a front wheel. 

[001 1] The 8th invention according to claim 8 aims at proposing the suspension control unit 
which enabled it to attain the operation effectiveness of the 6th invention suitably, when the 
wheel braked by the automatic braking system is a rear wheel. 
[0012] 

[Means for Solving the Problem] First the suspension control unit of the behavior control unit 
loading vehicle by the 1 st invention for these purposes In the car which was equipped with the 
car behavior control unit which controlled car horizontal plane behavior by the automatic braking 
system, and carried out the suspension of the wheel separately for the wheel load to each wheel 
by the controllable suspension At the time of the car behavior control by said car behavior 
control device, rather than the time of un-controlling, it is characterized by constituting so that 
said suspension may be controlled in order to raise the wheel load of the wheel in said automatic 
braking system. 

[0013] In the 1st invention, the suspension control unit of the behavior control unit loading 
vehicle by the 2nd invention is characterized by constituting so that the wheel load of the wheel 
in an automatic braking system may be raised by changing the wheelHoad control gain over said 
braking deceleration, when said suspension controls the wheel load of each wheel separately 
according to braking deceleration and controls pitching of a car. 

[0014] The suspension control unit of the behavior control unit loading vehicle by the 3rd 
invention is characterized by constituting so that it may fall by the load with the wheel load of 
the wheel by the side of cross direction the opposite same [ the wheel which went up said load ] 
and the load control gain concerning the wheel concerned may be changed in the 2nd invention. 
[0015] The suspension control unit of the behavior control unit loading vehicle by the 4th 
invention the wheel which went up said load in the 3rd invention, and the cross direction, while 
changing the load control gain concerning the wheel concerned so that it may fall by the load 
with the same wheel load of other wheels in the same side It is characterized by constituting so 
that it may go up by the load with the wheel load of the wheel by the side of cross direction the 
opposite same [ the wheel concerned ] and the load control gain concerning the wheel 
concerned may be changed. 

[0016] The suspension control unit of the behavior control unit loading vehicle by the 5th 
invention is characterized by setting a limit as the amount of modification of the load control 
gain concerning each wheel in either the 2nd invention thru/or the 4th invention. 
[0017] In the 1st invention, the suspension control unit of the behavior control unit loading 
vehicle by the 6th invention is characterized by constituting so that the wheel load of the wheel 
in an automatic braking system may be raised by damping-force modification control of this 
shock absorber, when said suspension changes the damping force of a shock absorber and it is 
separately controllable in the transitional wheel load to each wheel. 

[0018] The suspension control device of the behavior control-device loading vehicle by the 7th 
invention is characterized by having set to the 6th invention, and constituting so that the shock- 
absorber damping force of the front wheel concerned may be raised and a transitional wheel load 
may be raised when the wheel in an automatic braking system is a front wheel. 
[0019] The suspension control device of the behavior controkdevice loading vehicle by the 8th 
invention is characterized by having set to the 6th invention, and constituting so that the shock- 
absorber damping force of the rear wheel concerned may be reduced and a transitional wheel 
load may be raised when the wheel in an automatic braking system is a rear wheel. 
[0020] 

[Effect of the Invention] In the suspension control device by the 1 st invention, while the car 
behavior control device is controlling car horizontal plane behavior by the automatic braking 
system, a suspension is controlled so that the wheel load of the wheel in an automatic braking 
system goes up. rather than it can set during un-operating [ of the behavior control concerned ]. 
This can accumulate, the damping force of the wheel currently braked by the automatic braking 
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system can become large by load increase, and the behavior control effectiveness can be raised, 
in order [ and ] to attain wrthout depending for improvement in the behavior control 
effectiveness concerned on the rise of brake fluid pressure — of coefficient of friction of a 
freezing way etc. — the new problem that a car becomes behavior instability with a slip of a 
wheel in a low road surface is not produced 

[0021] In the 2nd invention, although a suspension controls the wheel load of each wheel 
separately according to braking deceleration and controls pitching of a car, also when car 
deceleration occurs with the behavior control by the automatic braking system, a suspension 
performs pitching depressant action of a car by control of the same wheel load. By the way, on 
the occasion of the pitching control under behavior control by this automatic braking system, the 
wheel load of the wheel in an automatic braking system is raised by changing the wheeHoad 
control gain over braking deceleration. 

[0022] Therefore, while the car behavior control device is controlling car horizontal plane 
behavior by the automatic braking system also in the 2nd invention, The wheel load of the wheel 
in an automatic braking system will go up rather than it can set during un-operating [ of behavior 
control ]. While the damping force of the wheel currently braked by the automatic braking system 
can become large by load increase and being able to raise the behavior control effectiveness in 
order to attain without depending for improvement in the behavior control effectiveness 
concerned on the rise of brake fluid pressure ' — of coefficient of friction of a freezing way 
etc. — the new problem that a car becomes behavior instability with a slip of a wheel in a low 
road surface is not produced And the same purpose as the 1st invention can be attained only by 
changing the wheel-load control gain in the existing pitching control, and it is greatly 
advantageous on cost. 

[0023] With the wheel which went up the load in the 2nd invention, the 3rd invention changes the 
load control gain concerning the wheel concerned so that it may fall by the load with the same 
wheel load of the wheel by the side of cross direction the opposite. This accumulates, the 
operation effectiveness of the 2nd invention can be attained, the sum of the wheel load of the 
wheel which went up the load, and the wheel load of the wheel by the side of cross direction the 
opposite being maintained eternally, and maintaining pitching depressor effect, and it is greatly 
advantageous. 

[0024] the wheel for which the 4th invention went up the load in the 3rd invention, and the cross 
direction — while changing the load control gain concerning the wheel concerned so that it may 
fall by the load with the same wheel load of other wheels in the same side, the load control gain 
concerning the wheel concerned is changed so that it may go up by the load with the wheel load 
of the wheel by the side of cross direction the opposite same [ the wheel concerned ]. the wheel 
load of the wheel which this accumulated and went up the load in the 3rd invention, and a wheel 
and the cross direction concerned — the sum with the wheel load of the wheel of the others in 
the same side and the wheel-load sum of the order ring in the cross direction opposite side 
being maintained similarly to mutual, and also maintaining the car-body posture in the rolling 
direction eternally, the operation effectiveness of the 2nd invention can be attained and it is 
greatly advantageous. 

[0025] In the 5th invention, since the limit was prepared in the amount of modification of the 
load control gain changed in the 2nd invention thru/or the 4th invention, it can prevent that this 
becomes excessive and a car posture becomes unnatural. 

[0026] In the 6th invention, when the suspension in the 1st invention is separately controllable in 
the transitional wheel load to each wheel by changing the damping force of a shock absorber, the 
wheel load of the wheel in an automatic braking system is raised by damping-force modification 
control of this shock absorber. In this case, although the rise of the wheel load concerned 
cannot attain the same operation effectiveness as the 1st invention only in the transition stage 
concerned only in change of the car-body posture by the automatic braking system, since the 
shock-absorber attenuation force control system is cheaper than the aforementioned pitching 
control unit, much more cheap-ization is realizable. 

[0027] In addition, when the wheel in an automatic braking system is a front wheel, the rise of a 
wheel load can be realized by the thing [ as / in the 7th invention ] for which the shock- 
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absorber damping force of the front wheel concerned is raised, and when the wheel in an 
automatic braking system is a rear wheel, the rise of a wheel load can be realized by the thing 
[ as / in the 8th invention ] for which the shock-absorber damping force of the rear wheel 
concerned is reduced. 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail based on a drawing. Drawing 1 is the system chart of the suspension control unit which 
becomes the gestalt of 1 operation of this invention, in this drawing, in a forward left ring and 
1 1 FR. a forward right ring and 1 1 RL show a left rear ring, and, as for 10, 1 1 RR shows [ a car 
body and 1 1 floor line ] a right rear ring, respectively. 

[0029] Wheel 1 1 floor line. 1 1FR, 1 1RL and 1 1RR mind each corresponding suspension member 
12floor line. 12FR, 12RL. and 12RR, respectively. Into a car body 1 It supports possible [ the 
vertical direction stroke ]. Between these suspension member 12floor line, 12FR, 12RL, 12RR. 
and a car body 10. respectively Suspension cylinder 13floor line which gives a buffer function 
and a periodic-damping function to vertical movement of a correspondence vyheel, 13FR, 13RL, 
and 1 3RR are constructed. In addition, although suspension cylinder 1 Sfloor line, 1 3FR, 1 3RL, and 
1 3RR have extended in the direction of a drawing right angle of drawing i in fact, respectively, by 
drawing.! > they were made to extend so that the drawing after [ expedient ] explaining may be 
met, and were shown. 

[0030] Each suspension cylinder 1 Sfloor line. 13FR. 13RL. and 13RR are cylinder-body 13a. 
respectively. It is piston 13b inside. It fits in free [ sliding ] and is piston 13b. Piston rod 13c of 
one Cylinder-body 1 3a It is made to project possible [ extraction and insertion ] from upper limit, 
and is cylinder-body 13a. Protrusion edge and piston rod 13c It is suspension spring 13d in 
between. It considers as the configuration which **** and is acting the spring action of the 
cylinder expanding direction. 

[0031] Suspension cylinder 13floor line. 13FR. 13RL. and 13RR are piston rod 13c. respectively. 
To a car body 10, it is cylinder-body 13a about a protrusion edge again. A lower limit is 
connected with suspension member 12floor line, 12FR, 12RU and 12RR, practical use is 
presented, and it is suspension spring 1 3d. The buffer function demanded at the time of bound of 
a correspondence wheel and rebound shall be demonstrated. This accumulates and it is piston 
1 3b. It has piston free passage hole 1 3e which opens between the order room for free passage, 
and is cylinder-body 1 3a. A stroke is made possible inside, and it follows on the stroke 
concerned further, and is piston rod 1 3c. Cylinder-body 1 3a It is gas spring 1 3f about volume 
change of the piston rod penetration volume integral when receiving and moving, or a recession 
volume integral. It absorbs and is piston 13b. A stroke is compensated. And gas spring 13f It is 
orifice 1 3g to an inlet-port path. It **** and the periodic-damping function demanded by flow 
resistance in case hydraulic oil passes this at the time of bound of a correspondence wheel and 
rebound is made to occur. 

[0032] Cylinder-body 13a of the suspension cylinder which prepares the internal pressure of 
each suspension cylinder 13floor line, 13FR. 13RL, and 13RR therefore each wheel llfloor line, 
1 1 FR, 1 1 RL, pressure-control-valve 1 4floor line that controls the wheel load of 1 1 RR separately. 
14FR, 14RL, and 14RR, and corresponds the output port of these pressure control valves It is 
made to lead inside. The common pressure supply circuit 16 from a pressure source 15 is 
connected to the input port of pressure-control-valve Hfloor line. 14FR, 14RL. and 14RR, and 
the common pressure exclusion circuit 17 which returns to a pressure source 15 is connected to 
a drain port in it. A pressure source 1 5 shall always supply a fixed pressure to the pressure 
supply circuit 1 6 continuously, connects to the pressure supply circuit 1 6 concerned the 
accumulators 18 and 19 in which this 1 constant pressure is stored, and prepares it in it here. 
[0033] Pressure-control-valve 14floor line. 14FR, 14RL. and 14RR in addition, respectively It is 
cylinder^body 13a about the fixed oil pressure from a circuit 16 and accumulators 18 and 19. In 
supplying inside it is cylinder-body 13a. By carrying out the drain of the inner pressure 

from a circuit 17 The internal pressure (wheel load of wheel llfloor line. 11FR. 11RL. and 11RR) 
of suspension cylinder 13floor line. 13FR, 13RU and 13RR shall be controlled to the value 
according to the control current i (iFL, iFR. iRL, iRR). the control current i to pressure-control- 
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valve 14floor line. 14FR. 14RU and 14RR (iFL iFR. iRL, iRR) and the internal pressure of 
suspension cylinder ISfloor line, 13FR, 13RL. and 13RR are illustrated to drawing.2 here — the 
time — proportionality — it is — the control current i — the minimum value imin and maximum 
imax suspension [ while making it change in between ] cylinder internal pressure — 9i»Me*3|c3|e Pmin 
Maximum pressure Pmax It shall change in between. 

[0034] The control currents iFL iFR, iRL, and iRR to pressure-control-valve 14floor line, 14FR, 
14RL, and 14RR determine these by the controller 21. This accumulates and the behavior 
control signal VDC including in what automatic-braking-system fluid pressure which wheel which 
the signal and the car behavior control device 23 from the acceleration sensor 22 before and 
after detecting the car order acceleration XG (here, deceleration is made forward) output during 
the actuation which is performing behavior control is ordered is inputted into a controller 21, 
respectively. 

[0035] here — the car behavior control unit 23 — for example, it is indicated by said JP.7- 
89427,A carried out — as — each ring — although it is the thing of the common knowledge 
controlled to become a thing as a target about car horizontal plane behavior by the individual 
automatic braking system, especially in the gestalt of this operation, an automatic braking 
system shall brake a right-and-left front wheel alternatively, and behavior control of a car shall 
be carried out 

[0036] In the gestalt of the above-mentioned implementation, a controller 21 repeats the control 
program of drawing 3 by regular interruption, is performed, determines the control currents iFL. 
iFR, iRL. and iRR of pressure-control-valve 14floor line. 14FR. 14RL. and 14RR as the following, 
and carries out suspension control which this invention makes an aim. That is, car order 
acceleration XG first detected by the sensor 22 in step 31 It reads, and subsequently, in step 32, 
the forward right ring automatic brake force FVR for behavior control is calculated from the 
behavior control signal VDC. and the forward left ring automatic brake force FVL for behavior 
control is further calculated from the behavior control signal VDC in step 33. 
[0037] At step 34. it judges whether behavior control by the automatic braking system of a 
forward right ring is performed by whether the forward right ring automatic brake force FVR has 
occurred, and judges whether behavior control by the automatic braking system of a forward left 
ring is performed by whether the forward left ring automatic brake force FVL has occurred in 
step 35. When behavior control by the automatic braking system of a right-and-left front wheel 
was not performed and it distinguishes in steps 34 and 35 In step 36, it is alike as usual, for 
example, is braking deceleration XG like drawing 4 . So that it may receive and suspension 
cylinder internal pressure variation deltaP (load increase of a front wheel, load reduction of a 
rear wheel) of an order ring may become a thing respectively like alpha and beta Braking 
deceleration XG In order to set ring suspension cylinder internal pressure control gain (order 
wheel load control gain) before and after receiving to +KxG and -KxG, respectively, it is the 
controlled parameter KxGR of a forward right rear wheel. And controlled parameter KxGL of a 
forward left rear wheel It is both set as the same KxG. 

[0038] Subsequently, in step 37, it asks for the target cylinder internal pressure (target wheel 
load) PFR of forward right ring 1 1 FR, the target cylinder internal pressure (target wheel load) 
PFL of forward left ring 1 1 floor line, the target cylinder internal pressure (target wheel load) PRR 
of right rear ring 1 1 RR, and the target cylinder internal pressure (target wheel load) PRL of left 
rear ring 1 1 RL by the operation of a degree type, respectively, the suspension cylinder internal 
pressure of the forward right ring at the time of a static load in here — the suspension cylinder 
internal pressure of PFRO and a forward left ring — the suspension cylinder internal pressure of 
PFLO and a right rear ring — the suspension cylinder internal pressure of PRRO and a left rear 
ring — PRLO it is — it considers as a thing. 
PFR=PFRO+KxGR and XG ... (1) 
PFL=PFLO+KxGL and XG ... (2) 
PRR=PRRO-KxGR and XG ... (3) 
PRL=PRLO-KxGL and XG ... (4) 

[0039] The forward right ring target cylinder internal pressure PFR for which it asked as 
mentioned above at the following step 38, In order to attain the forward left ring target cylinder 
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internal pressure PFU the right rear ring target cylinder internal pressure PRR, and the left rear 
ring target cylinder internal pressure PRL, respectively. The control current iFR to forward right 
rotational application pressure-control-valve 14FR, the control current iFL to forward left 
rotational application pressure-control-valve 14floor line. The control current iRR to right rear 
rotational application pressure-control-valve 1 4RR, and the control current RL to left rear 
rotational application pressure-control-valve 14RL It asks by map retrieval which is illustrated to 
drayving 2 . these are outputted to a corresponding pressure control valve, and suspension 
cylinder internal pressure (wheel load) of each wheel is made into the above-mentioned desired 
value. 

[0040] If behavior control by the automatic braking system of a right-and-left front wheel is not 
performed at steps 34 and 35 by the above, while distinguishing As the suspension cylinder 
internal pressure (wheel load) of forward right ring 1 1FR and forward left ring 1 1 floor line 
attaches and shows the underline of a broken line to drayying 7 . respectively Braking 
deceleration XG As it goes up as it responds and alpha of drayying 4 shows, and the suspension 
cylinder internal pressure (wheel load) of right rear ring 1 1 RR and left rear ring 1 1 RL attaches 
and shows the underiine of a broken line conversely to drawing 7 . respectively Braking 
deceleration XG It falls, as it responds and beta of drayying 4 shows, this — accumulating — 
braking deceleration XG pitching by which it is accompanied will be controlled and, moreover, 
pitching is set to 0 for alpha of drayying 4 , and beta as usual — like — suitable pitching 
depressor effect can be made to occur, it being alike as usual during un-operating [ of behavior 
control ]. and directing a suitable feeling of braking from holding down to extent 
[0041] By the way. if behavior control by the automatic braking system of a right-and-left front 
wheel is performed at steps 34 and 35. while distinguishing, the suspension cylinder internal 
pressure (wheel load) of each wheel is controlled as the following. First, the operation in the case 
of distinguishing, if behavior control by the automatic braking system of a forward right ring is 
performed at step 34 is explained. 

[0042] in this case, the step 39 — setting — like drayying 5 — braking deceleration XG — 
receiving — suspension cylinder internal pressure variation deltaP (the amount of cylinder 
internal pressure increases of a front wheel — ) of right-hand side order ring 1 1 FR and 11 RR So 
that the cylinder internal pressure decrement of a rear wheel may serve as alphaFR and betaRR 
which are shown with the broken line in which only delta KxG had big inclination from alpha 
shown in drayying 4 . and beta, respectively Braking deceleration XG In order to make receiving 
right-hand side order ring suspension cylinder internal pressure control gain (right-hand side 
order wheel load control gain) into + (KxG+delta KxG) and - (KxG+delta KxG), respectively 
Controlled parameter KxGR of a right-hand side order ring While setting up, respectively 
(KxG+delta KxG) similarly it illustrates to drayving 5 • — as — braking deceleration XG — 
receiving — suspension cylinder internal pressure variation deltaP (the amount of cylinder 
internal pressure increases of a front wheel — ) of left-hand side order ring 1 1 floor line and 1 1 RL 
So that the cylinder internal pressure decrement of a rear wheel may serve as alphafloor line 
and betaRL which are shown with the dashed line in which only delta KxG had small inclination 
from alpha shown in drayying 4 , and beta, respectively Braking deceleration XG In order to make 
receiving left-hand side order ring suspension cylinder internal pressure control gain (left-hand 
side order wheel load control gain) into + (KxG-delta KxG) and - (KxG-delta KxG), respectively, 
it is the controlled parameter KxGL of a left-hand side order ring. It sets up, respectively (KxG- 
delta KxG). 

[0043] Controlled parameter KxGR of the right-hand side order ring for which it asked as 
mentioned above at steps 37 and 38 And controlled parameter KxGL of a left-hand side order 
ring By using and performing same processing with having described above Although suspension 
cylinder internal pressure (wheel load) of each wheel is made into the desired value calculated at 
step 37 During the behavior control concerned performed to forward right ring 1 1 FR by giving 
the automatic brake force FVR of drawing J . it is the controlled parameter KxGR of a right-hand 
side order ring. And controlled parameter KxGL of a left-hand side order ring The following 
operation effectiveness can be acquired from setting up as mentioned above, respectively. That 
is, controlled parameters KxGR and KxGL According to the above-mentioned setup, as the 
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underline of a continuous line is attached and shown in drawing 7 The suspension cylinder 
internal pressure (wheel load) of forward right ring 11FR is braking deceleration XG from alpha at 
the time of said pitching control. It increases as it responded (deltaKxGxXG) (refer to alphaFR of 
drawing .5 ). The suspension cylinder internal pressure (wheel load) of forward left ring 1 1 floor 
line is braking deceleration XG from alpha at the time of said pitching control. It falls as it 
responded (deltaKxGxXG) (refer to alphafloor line of drawing 5 X The suspension cylinder internal 
pressure (wheel load) of right rear ring 11 RR is braking deceleration XG from beta at the time of 
said pitching control. It falls as it responded (deltaKxGxXG) (refer to betaRR of dravying S ). The 
suspension cylinder internal pressure (wheel load) of left rear ring 1 1 RL is braking deceleration 
XG from beta at the time of said pitching control. It increases as it responded (deltaKxGxXG) 
(refer to betaRL of dravyng 5 ). 

[0044] By the above, during the behavior control by the automatic braking system (refer to FVR 
of dravying 7 ) of forward right ring 1 1FR. the suspension cylinder internal pressure (wheel load) 
of the forward right ring 1 1 PR concerned will rise, the automatic brake force of the part and 
forward right ring 1 1 PR can be increased to FVR[ of drawing 7 / from PVR ] \ and the behavior 
control effectiveness can be raised, in order [ and ] to attain without depending for improvement 
in the behavior control effectiveness concerned on the rise of brake fluid pressure — **** of 
coefficient of friction of a freezing way etc. — the new problem that a car becomes behavior 
instability with a slip of a wheel in a low road surface is not produced 

[0045] Furthermore, in the gestalt of this operation, since improvement in the above-mentioned 
behavior control effectiveness can be realized only by modification of the suspension cylinder 
internal pressure (wheel load) control gain in the existing pitching control, it is greatly 
advantageous on cost. And if it carries out as in the gestalt of this operation of modification of 
the suspension cylinder internal pressure (wheel load) control gain concerned So that cleariy 
from the place which attaches and shows the underline of a continuous line to drawing 7 R> 7 
The suspension cylinder internal pressure (wheel load) of forward left ring 1 1 floor line falls [ the 
same amount as the amount of suspension cylinder internal pressure (wheel load) rises 
(deltaKxGxXG) of forward right ring 1 1 PR ]. Moreover, while the suspension cylinder internal 
pressure (wheel load) of right rear ring 1 1 RR falls [ the same amount as the amount 
(deltaKxGxXG) concerned ], the suspension cylinder internal pressure (wheel load) of left rear 
ring 1 1 RL rises. 

[0046] For this reason, the sum of the suspension cylinder internal pressure (wheel load) 
concerning a right-and-left front wheel and the sum of the suspension cylinder internal pressure 
(wheel load) concerning a right-and-left rear wheel are kept the same as the time of said 
pitching control, respectively, and can attain eternally the pitching depressor effect mentioned 
above per drawing 4 as a result. Moreover, change of the car-body posture in the rolling 
direction is not produced, either, without also keeping the sum of the suspension cylinder 
internal pressure (wheel load) concerning a right-hand side order ring, and the sum of the 
suspension cylinder internal pressure (wheel load) concerning a left-hand side order ring the 
same as the time of said pitching control, respectively, being between right and left as a result, 
and being accompanied by change of the wheel-load sum. Therefore, in the gestalt of this 
operation, improvement in the above mentioned behavior control effectiveness can be achieved, 
without being accompanied by posture change of the car body in the pitching direction and the 
rolling direction in any way. 

[0047] In addition, it is the controlled parameter KxGR of a right-hand side order ring conversely 
that it can set to step 39 in step 40 when distinguishing, if behavior control by the automatic 
braking system of a forward left ring is performed at step 35 of drawing 3 . While setting up, 
respectively (KxG-delta KxG). it is the controlled parameter KxGL of a left-hand side order ring. 
After setting up, respectively (KxG+delta KxG). control is advanced to steps 37 and 38. In this 
case, the suspension cylinder internal pressure variation deltaP (wheel-load variation) property 
of each wheel becomes what replaced property alphaFR concerning a forward right ring, and 
property alphafloor line concerning a forward left ring in drawing 5 . and replaced property 
betaRR concerning a right rear ring, and property betaRL concerning a left rear ring. 
[0048] The suspension cylinder internal pressure (wheel load) of forward left ring 1 1 floor line is 
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braking deceleration XG from alpha at the time of said pitching control conversely as this 
accumulates and the underline of a continuous line is attached and shown in drawing 7 . It 
increases as it responded (deltaKxGxXG). The suspension cylinder internal pressure (wheel load) 
of forward right ring 1 1 FR is braking deceleration XG from alpha at the time of said pitching 
control. It falls as it responded (deltaKxGxXG). The suspension cylinder internal pressure (wheel 
load) of left rear ring 11 RL is braking deceleration XG from beta at the time of said pitching 
control. It falls as it responded (deltaKxGxXG). The suspension cylinder internal pressure (wheel 
load) of right rear ring 1 1 RR is braking deceleration XG from beta at the time of said pitching 
control. It increases as it responded (deltaKxGxXG). 

[0049] By the above, the suspension cylinder internal pressure (wheel load) of the forward left 
ring 1 1 floor line concerned will rise during the behavior control by the automatic braking system 
of forward left ring 1 1 floor line, the automatic brake force of the part and forward left ring 
1 1 floor line can be increased, and the behavior control effectiveness can be raised. And the sum 
of the suspension cylinder internal pressure (wheel load) concerning a right-and-left front wheel 
also in this case. While the sum of the suspension cylinder internal pressure (wheel load) 
concerning a right-and-left rear wheel is kept the same as the time of said pitching control, 
respectively and can attain eternally the pitching depressor effect mentioned above per drayyjng 
4 as a result The sum of the suspension cylinder internal pressure (wheel load) concerning a 
right-hand side order ring. Change of the car-body posture in the rolling direction is not 
produced, either without also keeping the sum of the suspension cylinder internal pressure 
(wheel load) concerning a left-hand side order ring the same as the time of said pitching control, 
respectively, being between right and left as a result, and being accompanied by change of the 
wheel-load sum. 

[0050] In addition, variation deltaKxG (refer to dravying 5 and drayying 7 ) of the above mentioned 
suspension cylinder internal pressure (wheel load) control gain Enlarging according to the 
automatic brake forces FVL and FVR of a right-and-left front wheel so that it may illustrate to 
drayying 6 Although it is desirable when realizing improvement in said behavior control 
effectiveness certainly, it cannot be overemphasized that it is good to prevent that set an upper 
limit to variation deltaKxG of control gain anyway as shown in this drawing, and this becomes 
excessive, and a car posture becomes unnatural. 

[0051] Moreover, although explained as performing behavior control of a car because the car 
behavior control device 23 shown in dravying 1 brakes only a right-and-left front wheel by the 
automatic braking system alternatively in the gestalt of the above-mentioned implementation 
[ when the alternative automatic braking system of a right-and-left rear wheel performs behavior 
control ] by the same view That is, it falls by the load with the wheel load of the wheel which is 
in a cross direction the opposite side to this same so that the load of the wheel in an automatic 
braking system may increase, the wheel which went up the load, and the cross direction — so 
that it may fall by the load with the same wheel load of other wheels in the same side and may 
go up by the load with the wheel load of the wheel by the side of cross direction the opposite 
same [ the wheel concerned ] the same operation effectiveness can be attained by changing the 
suspension cylinder internal pressure (wheel load) control gain concerning each wheel — it is 
natural. 

[0052] In addition, although not illustrated Gas spring 1 3f which a suspension shows to drayymg 1 
Orifice 1 3g in an inlet-port path By changing opening etc. When it is what can control the 
damping force of a shock absorber. In the transition stage which produces pitching movement 
with which a car body is called a nose dive by the automatic braking system for behavior control 
the wheel load to each wheel Since it can adjust by the attenuation force control, the shock- 
absorber damping force of each wheel is changed separately, the wheel load of the wheel in an 
automatic braking system is raised, and improvement in the behavior control effectiveness can 
be similarly aimed at In the gestalt of said operation. In this case, although the rise of the wheel 
load concerned cannot expect improvement in the behavior control effectiveness only in the 
transition stage concerned only in change (pitching movement) of the car-body posture by the 
automatic braking system, since the shock-absorber attenuation force control system is cheaper 
than the aforementioned pitching control unit, much more cheap-ization is realizable. 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_ejje 



2005/10/05 



JP.1 1-21 701 7A [DETAILED DESCRIPTION] 



9/9 ^— V 



[0053] Posture change of the car body accompanying an automatic braking system is a nose 
dive here. From the shock absorber of a front-wheel suspension performing contraction 
actuation, and the shock absorber of a rear wheel suspension performing expanding actuation 
conversely When the wheel in an automatic braking system is a front wheel, the rise of a wheel 
load can be realized by raising the shock-absorber damping force of the front wheel concerned. 
Moreover, when the wheel in an automatic braking system is a rear wheel, the rise of a wheel 
load can be realized by reducing the shock-absorber damping force of the rear wheel concerned. 



[Translation done.] 
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*^fTtonTViS*>S*»S*0«TS. ;^5^y7'3 4. 3 5 

t)nTU;5:V>iipJgiJLfc®^«. :/3 6 lc*5l» 

T. ti£«riiOC«»JA«04©ri:<, WIfl«ji«Xc IC 
LTWati<DtJ-X'^>>'3 >->U >^''|^JI^'fb«A P 

mm<r>mm.m:k. «fi<^i^«M'» *<^n^na*3j; 
^^s«!iffliy'f» <&-?-n^ti+K... -K..»c-r-5fc«> 

[0 0 3 83 ^*:Vi-CX'7^«i/:/3 7 C*V»T. 1 1 

1 1..<DSS->U>^'F«3JE (B^*^#«) P.,. £^ 
<il l.iWggfv'U >:5^I^JE (iS*<t«fS) P.i*-?- 

tt-5*WI&cD-y-x^>->3 >->U >yF^JEttP,,. . :£ 
f9lB©-y-X^>->3 >'>'J >yrtffifiP,i. . :6f^^<;3 

■y-:^'^>->3>v'«j>yrt£E«p... , i^w^<r>^7.-rK 

>->3 >->U >yF^JE«P,i, T*-5*>(Dtr-5. 
P,. = P,,. +K.e. • X. • • • (1) 
P,i=P,i. +K..I • Xc • • • (2) 
P.. = P,,, -K.c. • Xc • • • (3) 
P,L =P,i. -K.ci • Xc • • • (4) 
[0 0 3 93 ^CD7.5^-y :7'3 8T«. ±fBOD J; ^) bT 

*ie>fc;&fl(rtiss>'U>3^i*iffip,.. £Bij$iBM->'j > 

yrtffiP,i, :&««iS^->U>yi*gJEP... £«»SSS 

>'U>yi^EEP,i^£:^tl-£-'n)Sf()c-ra/cS6<^. 

#1 4,i'v©$!iiBimii5 i,t. *«*ftfflEE*felJ^^P#l 4,. 

^CD$!lWmSiE i,.. *5J:?/£^<ifflJE*^^#l 4,i'v 

©-y-X'<>->3>->U>^'F«3JE (»<Sm«) *Jti3®B 
[0 0 4 03 t;±J'J;:?T. X7^->7^3 4, 3 5T;fe;fe 
WgiJTSratt. *tli«ll l,,*3J:r;feW^i ifiCD-y-;^ 

'Ov's >>''j >y(^EE (*$ti^fi) *<^n-en0 7(c 
Xc »cj(Si;0 4»aTs^rcr<h<tc±#$n. 

«ll in*J;C^£^lii i,i©-t)-;^'^>v'3>->U>y 

Oa, i3?£tJetiia»?. fcf>;/5^>ii^=&0fc-r-5{t<i:-??«7tc 



[0 0 4 1] tCl^T. 7.9-'y^3 4. 3 5-efe:feM^ 

;&*ft^<o S id :/ + ck ^ ^i!)$!liaii*<fTt>nT •& i: 

[0 0 4 2] Cl©S^tt:^5^«y7^3 9tC*5liT. 

fi) J&«-?-n-?n. BI4fC5^bfco, J;OfeAK.c*:lt 
:*:^;i5:^3iH*j^^fefijEi^T*-raf.. /3., t;SiSJ:-5. 

n^n+ (K.. + AK.c) . - (K.c + AK.e) c-rs 

+ AK.c) IC^5£-r-5<i:^^JC. 1^ U < 0 5 iCfiaJSt-T-S CT 
<»:<. iM»«afl[Xe f33fc*LTfcffliJW«^l 1,1. 11 20 

-?n. ia4(C*L.)5:a, /J J: t) t> A K.e 75:^^/J^^^J:^3i^ 
*j*'ofcl^«[ia-e^t-opi. /3,i 

+ (K..-AK.c) . - (K.c-AK.c) fC-r^^JS) 

(0 0 4 3] X^-V^S 7, 3 8-r«, «±roj;5lCb 30 

^mm) ;^7^-yp'3 7Tjs^Lfciigfflic-r-5/5i^ 

^tr^l l,iizm7<Dl^m:fly—^f]F,,i:n^Lxn 

ntf. m7 izmm<D7>^-7'i>'S:Hvxm-r^3 40 
tc, *fw^i ir.<D-y-;^'^>i^3 >s>u >^'(*gjE (mm 

, JCfSi;;t (AK.cXX. ) iiifm±t£tl (05®o,. 

m&Xc iZfCsCtc (AK.cXX, ) ;fcnt<£T$n (05 
®cr,i#Rg) , ^r^i&i i,.©-y-X'<>i'3>>^ij>^'^ 

Sd^jiax. (CJtsCfe (AK.cXXc ) rz»{&TtS)X 
(H5<D/3,.#Rg) , £^^1 l,iCD-y-X'^>i^3>-> 50 
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?)t>$!lS!j®jffiX. iZft^CIt (AK,.XX, ) f£»m± 

$n^> (05(^/3. i#fli) . 
to 0 4 4] et±tcj:r). ;&W*il l,»(D^mfl^-^ 
(BI7<7)F,.#!lg) »Cj;S*I(jfMP*«. S»*t9«il 

ir.©-y-7.'<>'>3>i>'j>y(^^jE (*inaf«) **±# 

f^M<Df^±^^i—^m&(D±mzm^:iii^^<mes.t 
^ftiib\z. ».mm£iz<D^^m^om<{&^^s5mtz^\,^ 
xm^(Dx u y ■:f\z^om.mf)mm^i5mizri^t\f^o 

[0 0 4 5] Hfc*^5g©jgiiJc*5ViT«, ±$mwim 
m^^coi^±^ . m:W(Db:-y^>ifmmizinf^'t)-y(.^ 
>'>3>'>u>y\>^s. (»^^^«) mmy^ xomw./^ 
ttT*Sb#*fcje), =i7sh±:kif'^\zmmx$>^. 
T. sK-tt7.^>->3 >->ij >^^rt/i (*$fe?^s) mm 
xD^M't^^mmcDmmizisn^^^iznA.ii. m 
7 izmm<D7>y-^-^ >^nvxm-ri:c^i}^<;,m^ 

*»*tJ;^tc. ;feMtftl lp,®-t)-;^'^>>'3 >->U ^tJi'fg 
JE (*^1^S) ±#fi (AK.cXXc ) tl^Ca^t'ttfe 

*<fiT$ti, *fcSKfi (AK..xxc ) trnv^mtci-f 

[0 0 4 6] C<Dfzlst>. tE^mmzmt)^D-p^^>>'3 

T. ^4\zr:)^mmvti\iv=}->{f^m^3§i^yfmzm 
tc«t)^-9-x^>->3 >yi^ff (*$H?tfi) ©In 

[0 0 4 7] i^t43, E3 0;^-r-:/7'3 5-C£tlJ^CDgi!) 
:/U'-+»ca;i*i(lft«ffll*tfft)nTVi-&i:*iJSiJ-r-5«^ 
«, 7.T- y ^4 0 t'^tetiT. X5^-y:/3 9 IC*5lt-5<i:« 

..I «-€-n-?tl (K.,+AK..) fC|S:3tb/S:«»C. $1119 
^7.y-y-f3 7, 3 8 tCitii)*. C©«-&, 

;^'^>->3>->g>yi^flEa!<fcfiAP (*^^Kfa^^k 
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[0 0 4 8] ZLtltlitctb. m7izm^Si<D7>i^—^^> 

^<o%mwii^T&s.x, izit^ctz (AK.cxXc ) tznm 
ms.x, iz^su^tc (AK.cXXc ) fc'tt<ST^n, £^ 

mm^<D0jzK>h$mmmmx, \z^.cft (ak.cxx 

[0 0 4 9] R±i:J:0. &Si}$&l lfi05ift:/U-=^- 

i^to, ^w^i-. &m^i i,,<r>^Wi-:f[^-^tj^m± 
[0 0 5 0] /j:*5, ttrfBL.fc-y-;^'^>>'3 >->'j >:ri^ 

BE fW^y-f XD^^kfiAK.. (0 5*5J:t/ 

0 7#fiB) 0 6l;:«B|*-r*ri:<fc;&M^<Deitjy 
U-^ttT,,., F,, (cj«:i;T;*:#<-r-5©*^ ttrlB^ffii 

tit LTt>*!iwy'f >oaj{bfi A K. c ic«iB30jc^-r r 

e S O Sr E5±-r S A l> C ti* 5 * T fc 
[0 0 5 1] *fe±l5^iS©}gffiC*30»T«. Bl 1 

tMmmwjummm2 ztfii^^m^<j:>^t:miiim\z^W) 
u—^ \ziir) ftnidf -5 z. ii xmm<Dmmmm^nz> c 

U-=^^ t J; 0 fr 5 «^ f:^ l^T t> ig«l©#>L36r fc J; 
5. -eUT. iiniC^*l.*i|@:&l6]iES5k*fl'Jlca&-5*^0 ! 
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[0 0 5 2] ^c*30*Lnc*^ofc*<, -y-x 3 >j&t 

01IC^-r:tfX/"?:?il 3, ®AP3lESfC*itS^'j7-< 

20 ft) SKi§«g»i»rt3HTb*»^ft$!lfflI^:^© 
[6)Ji*»!^-r«.Cli:*«TS)&:l>*^ ->3 vfTlfV—n 

[0 0 5 3] JIJIT. e»yU-=1^1C^5**(c©^^^ 

^b*V-X^-f :/T*oTs ttl$i-y-X'<>->3 >(7)X3 

7 :/ y - * (ST S -a- -5 c i T*»#a©±# s 
[EScoffiWiiaig] 

[0 1 ] *%?g©-||J6ojg^tc;5:-5*»$!lP^g^« 

[0 2] l^li^■x'<>->3>$!I^a^^iK^c:fe^j■^-!^•x'^>-> 
40 3>->'J>3^F^JBEffl©JE:t;^lf#fr^t)4«5ll|#tt0T 

[0 3] l^llig<DJ^Ii(c*5V^TZi>HD— 7*«SlffT-S) 
[0 4] IlSlli£CDJgai(Zi3ViT#ft$!lffll#l!jf^4'tCfT*3 
[0 5] |g|ISS©JgfigtC:fel'>T. 

•0 mmiVcmMm<num^'i&mx^^. 
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[0 6] m^mo:>i&m\zi^\^^TWtmvfti^x^>i^B> 
[0 7] «-*«l<7)itx^>i>3 >>-'j >i^i^jES{t;a 

10 

lilt 
ih. 

12f« ;&W^-y-X^>i>3 >;^>A*— 

1 2, L X ^ > 5> 3 > p< >/t'- 

1 2, , X > 3 > ;>C >y 

i3fi £aj|ft-y-x'^>>^3 >>'ij >y 
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i3p. *ffifei-y-:^-^>5^3 >->u>y 

I3t« *^fiitx^>>^3 >f>'J>^ 

i4fi £wti'y-x^>s/3 >xu>^^fflJE:^$!I^^^ 

14f, :&Wrll-9-X'>C>'>3 >iy^)>ymS,tiU'M^ 

14,, ;feS^i^X'^>'>3 >S^U>5^fflJE*ft9ffll^ 
15 

16 EE:fjtt)6&|ilK 

10 17 ^t^mmm^ 

18 
19 

21 3>hD-^ 

22 mr^J[jnitS-ir>it 

23 ^mmmummm 
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